Abstract
to OTP gene. The corresponding gene consisted of two exons separated by an intron of 2961 bp 23 long. The first exon was found to be 91 bp long and located in the third exon of OTP gene. The 24 second exon was 2345bp long and located in the second intron of OTP gene. 25 The search of possible open reading frames (ORFs) showed the lack of significant ORFs. 26 We have shown the expression of new gene in many human tumors and only in one sampled 27 normal testis. The data suggest that we discovered a new antisense cancer-testis sequence OTP-28 AS1 (OTP-antisense RNA 1), which belongs to long noncoding RNAs (lncRNAs). According to 29 our findings we assume that OTP-AS1 and OTP genes may be the CT-coding gene/CT-ncRNA 30 pair involved in regulatory interactions.
32
Author summary 33 Previously, long non-coding RNAs (lncRNAs) were considered as genetic "noise". 34 However, it was later shown that only 2% of genomic transcripts have a protein-coding ability. 35 Non-coding RNA is divided into short non-coding RNAs (20-200 nucleotides) and long non-36 coding RNAs (200-100,000 nucleotides). Genes encoding lncRNA often overlap or are adjacent Earlier we performed in silico analysis of the UniGene transcribed sequences database, 53 which includes human transcribed sequences and found that AI267901 sequence is expressed 54 tumor-specifically [1] . Subsequently we confirmed tumor-specific expression of AI267901 55 experimentally [2, 3] . 56 We mapped the sequence AI267901 to human genome using UCSC Genome Browser. 57 The studied sequence was found to be located on 5q14.1 in the second intron of the human 58 Orthopedia homeobox (OTP) gene [3] .
We suggested that AI267901 and other similar ESTs are the parts of a longer RNA. In 60 order to verify our hypothesis and to obtain complete nucleotide sequence of putative long RNA 61 we used Rapid Amplification of cDNA Ends (RACE) approach.
63

Results
64
We assumed that AI267901 and similar ESTs belong to one long transcript so we used Analysis of the exon/intron borders (Fig 2) demonstrated that the studied sequence is 72 encoded by "plus" DNA strand of the chromosome 5, i. e. located in antisense to the OTP gene.
73
The first exon is located in the third exon of OTP gene, and the second one -in the second intron 74 of OTP gene. 75 We were unable to extend the 3' end of the transcript using the RACE technique.
76
Therefore to determine the 3' end of the transcript we performed the first strand cDNA synthesis 77 with RT and oligo(dT) adapter primer followed by 2-round PCR. The results are presented at Fig   78   3 . The obtained three fragments of different size were further cloned, propagated in E.coli and 79 sequenced. We found that fragment №1 (see sequence in S2 Sequence) was 2311 bp long, 80 polyadenylated, and located at the 5th human chromosome as an extension of the 443bp 81 fragment found earlier with 318 bp overlapping of the AI267901 sequence (Fig 4) . Fragment 82 №2 was found to reside on the 3rd chromosome (chr3:14247460-14247871, data not shown). And, finally, fragment №3 (see sequence in S3 Sequence) was found to be polyadenylated, 940 84 bp long and also located on the 5th chromosome, fully matching the 3' end of the fragment №1 85 (Fig 4) . Amino acid sequences of the identified ORFs were compared to the known proteins using 104 Blastp algorithm. Homologous proteins were not found in humans or in other organisms.
105
Using RNAfold Web Server we modeled the secondary structure of the newly discovered 106 gene mRNA (S6 Fig) . This structure has a low free energy level (-650.96 kcal/mol) suggesting 107 that this mRNA structure is thermodynamically stable. conservation in all genomes used for the analysis (Fig 6) . 115 To assess the tumor specificity of expression of the newly identified gene we used (Fig 6, in yellow) . In normal and fetal tissue cDNA panels, the minor specific signal 122 corresponding to this fragment was detected in only one testis sample (Fig 7) . 123 In BioChain tumor cDNA panels, the expression of newly discovered gene was detected (14) . No signals were found in cervical carcinoma (2), cervical myosarcoma (13), 136 seminoma (7), stomach cancer (108), leukemia (30), and in one of two samples of squamous cell 137 lung cancer (12) (Fig 8b) . 138 We also studied expression of the extended transcript of the newly identified gene on The sequence of the whole transcript is presented in S4 Sequence. 177 We have shown the expression of the full size newly discovered gene in human 
185
The study of the expression of the conservative region of newly discovered gene in 186 human tumors and normal tissues has shown that it was expressed in majority of the tumor 187 samples studied, including tumors of brain, lung, esophagus, intestines, breast, bladder, uterus, 188 ovary and in lymphomas (Fig 8) , but among normal tissues only in testis (Fig 7) . 189 The search of possible open reading frames (ORFs) was performed using the ORF Finder 190 webtool. Amino acid sequences of the ORFs were short in comparison with the known proteins.
191
Blastp algorithm did not show homologous proteins in humans or in other organisms.
192
The lack of significant ORFs suggests that we discovered a new tumor-specific long The concentration of isolated RNA was measured using Ultrospec® 3100 pro 287 spectrophotometer. RNA quality was assessed spectrally by the A260/A280 ratio and visually 288 following agarose gel electrophoresis by band intensity ratio of 28s rRNA to 18s rRNA [21] . 289 The absence of the DNA in the RNA samples was determined by PCR using primers for the subject genome was used as a query, and the query genome was used as a subject. 
